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PREFACE 


In 1952, the U. S. Geological Survey in cooperation 
with the New York State Department of Commerce started a 
continuing program to appraise the chemical and physical 
qualities of the State's water resources. The objective 
of the program is to provide information that will be use- 
ful to those concerned with water and its use in industry, 
agriculture, recreation, and public water supply. 


This progress report is the fourth in a series of 
reports on the chemical and physical qualities of water 
resources in selected areas of New York State. It covers 
preliminary results of a study of the chemical qua1ity-of- 
water resources in the St. Lawrence River basin for the 
1956 water year. Since then, the study has been broadened 
and additional data and information are being obtained. 
After completion of the current investigation, a comprehen- 
sive report will be prepared on the st. Lawrence River 
basin. 


The cooperation of Harold Keller, Edward T. Dickinson, 
former Commissioners, Keith S. MCHugh, present Commissioner 
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and Ronald B. Peterson, Deputy Commissioner, all of the 
New York State Department of Commerce, is gratefully 
acknowledged. Records of discharge were furnished by 
A. W. Harrington, former district engineer, and Donald 
F. Dougherty, present district engineer of the Surface 
Water Branch, and geologic data were furnished by Ralph 
Heath, district geologist, Ground Water Branch, Albany, New 
York. Chemical analyses were made by personnel of the 
Quality of Water Branch, Albany, New York. The program is 
under the general direction of S. K. Love, chief, and the 
immediate supervision of F. H. Pauszek, district chemist, 
Quality of Water Branch. All of the Branches mentioned above 
are organizational units of the Water Resources Division, u.s. 
Geological Survey. 
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ABSTRACT 


The chemical quality of the ground water and of the 
following major streams in the St. Lawrence River basin is 
discussed in this report: Black River at Watertown, 
Oswegatchie River at Heuvelton, Grass River at Pyrites and 
St. Lawrence River at Ogdensburg. Tables and illustrations 
supplement the discussion. 


The bedrock of the area is composed of Precambrian 
crystalline rocks and sandstone and carbonate rocks of 
Cambrian and Ordovician ages. The minerals from these 
deposits, particularly the carbonate rocks, are relatively 
soluble. This is evident from the dissolved-solids content 
of most streams. With the exception of the st. Lawrence 
River at Ogdensburg, the dissolved-solids content of the 
streams generally ranged from 28 to 94 ppm, and the hard- 
ness of water ranged from 12 to 70 ppm. The dissolved- 
solids content of the st. Lawrence River ranged from 141 
to 196 ppm and hardness of water ranged from 59 to 390 ppm. 


The area has cold winters and cool summers. Year- 
round temperatures are in the general range of minus 45°F 
to plus lOO°F, and the average annual temperature is about 
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42°F. The average annual precipitation is about 30 inches 
along the northern boundary and about 40 inches in the 
Adirondacks. The heaviest rainfall occurs during the 
summer. Snowfall ranges from about 60 inches at the lower 
altitudes, to about 140, inches in the Tug Hill Plateau. 
Much of the snow remains on the ground until late April or 
early May. 


The climatic conditions are responsible for the 
variations in streamflow, which in turn affects the chemical 
and physical qualities of water from the streams. During 
high streamflow, dilution reduces the dissolved-solids 
content, and cooler water lowers the water temperature. 
During low flow, however, the dissolved-solids content is 
greater: dilution is less effective and the inflow of more 
mineralized water from ground storage adds to the solute 
content. 


The chemical quality of water from most streams in the 
area is satisfactory for multiple uses but not necessarily 
for all uses. Iron concentrations in water from a few 
streams could be a problem. Generally, the hardness of water 
would present no problem. 
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A few chemical analyses of ground water resources in 
the St. Lawrence River basin are available. These show 
considerable variation in waters from different aquifers. 
The dissolved-solids content of water from limestone and 
dolomite deposits ranges from 236 to 1770 ppm and the hard- 
ness ranges from 153 to 601 ppm. In water from granite and 
sandstone, the concentrations of dissolved solids (computed) 
range from 277 to 458 ppm and the hardness from 221 to 345 
ppm. Iron concentrations vary also irrespective of the 
source. The chemical quality of ground water is generally 
satisfactory but would be necessary to reduce iron 
concentrations and hardness of water from some sources. 
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INTRODUCTION 


The hydrologic cycle is a term used to describe the 
natural circulation of water in, on, and above the earth. 
The cycle begins when water evaporates from the surface of 
the earth into the atmosphere. As the water vapor condenses, 
it falls back to the earth in the form of hail, rain, snow, 
or sleet. Even before reaching the earth's surface, some 
of the precipitation again evaporates into the atmosphere. 
Part of the precipitation that falls upon the earth is 
retained temporarily in the soil, in surface depressions, on 
vegetation, and on other objects. Eventually, it evaporates. 
Another part moves by various surface and underground 
channels to rivers, lakes, ponds, and, finally, into the sea 
where the cycle starts allover again. 


The chemical quality of water has its origin in the 
atmospheric part of the hydrologic cycle. Clouds, rain, or 
snow, high above the earth's surface, are practically free 
from impurities. However, as rain or snow descends toward 
the earth, it dissolves oxygen, carbon dioxide, and other 
gases from the air, as well as dust, smoke, and even micro- 
organisms. 
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Upon reaching the earth's surface, water acquires 
additional elements from the rocks and soils. The quantity 
of mineral matter dissolved depends principally on the 
solubility of rocks and soils with which the water comes in 
contact and on the length of time of contact. Color, odor, 
and taste in water, to a large extent, are attributable to 
organic substances introduced into surface and ground water 
by runoff from cultivated land and by drainage from swamps, 
forests and ditches. Industrial and domestic wastes 
discharged into streams also contribute to these properties 
of water. 


Overland runoff and ground water differ markedly in 
chemical quality. At anyone time, a stream may contain only 
overland runoff, ground water, or a mixture. Accordingly, 
the chemical quality of water from a stream will depend on 
the contribution from each source. 


The chemical quality of ponds, lakes, and reservoirs 
is affected by a turn-over effect that occurs in the spring 
and fall of each year. As the temperature of the top layer 
falls, water becomes denser. The denser layer sinks to the 
bottom and is replaced by warmer layers (maximum density of 
water occurs at approximately 39°F). As the temperature of 
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water is lowered from 39 to 32°F, the water expands and 
becomes lighter, and the bottom layer again rises to the 
top. This exchange of water layers creates a turbulent 
condition. Some of the deposited mineral matter is brought 
to surface. Here some of it dissolves, some remains in 
suspension and some settles again. 
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SURFACE - AND GROUND - WATER QUALITY DIFFERENCES 


Surface water is the water that occurs in well defined 
channels and depressions on the surface of the earth (water 
in streams and lakes). It may be composed of ground water 
or of water that has moved over the surface in indistinct 
channels (overland runoff) from where it fell as precipitation. 
Water that sinks into the ground to be tapped by vegetation, 
to emerge as springs, or to be tapped by means of wells, 
shafts, or infiltration galleries, is termed "ground water. II 


Ground water moves slower than surface water and is in 
contact with the mineral matter of an area longer than surface 
water. Consequently, ground water may contain higher concen- 
trations of mineral matter than surface water. 


Ground water is generally clearer than surface water. 
The filtering and the adsorbing action of the rocks remove 
or reduce turbidity, color, and bacteria in water as it 
seeps slowly through the ground. Water in streams, on the 
other hand, seldom is exposed to environmental conditions 
that would reduce these physical and bacteriological 
characteristics. 
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Surface water, unless polluted by industrial wastes 
and mine drainage, rarely has a concentration of more than 
1 part per million (ppm) of iron. Ground water on the 
other hand, commonly has concentrations of as much as 10 
ppm of iron (Hem, 1959, p.65). 


Natural water rarely has a fluoride concentration of 
10 ppm or more although ground water from one source in 
Idaho is reported to have as much as 32 ppm of fluoride 
(Hem, 1959, p.113). Surface water seldom has a fluoride 
concentration of more than 1 ppm. 


According to Hem (1959, pp.117-l18) , nitrate content 
in surface water, unless extensively polluted by sewage or 
other sources, seldom is as high as 5 ppm and often is less 
than 1 ppm. In ground water, however, the concentration 
may range from practically zero to nearly 1,000 ppm. High 
nitrate concentrations may be the result of organic 
pollution or the use of solUble nitrates or gaseous ammonia 
as fertilizers for crops. 


According to Lohr and Love (1952,p.8), many natural 
surface-water supplies,especially lakes, have less than 
5 ppm of silica. A few have more than 30 ppm. In contrast, 
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ground water generally"has more silica than surface water, 
although the concentrations usually are less than 50 ppm 
of silica. 


The pH range of most ground waters is somewhat 
different from that of surface water. Again according to 
Hem (1959, p.48), the pH of ground water in the United 
States generally ranges from about 5.5 to slightly more than 
8. Water with a pH higher than 8 or less than 5.5 is found 
occasionally. In some places, particularly in humid regions, 
the pH of surface water is usually about 7, but that of most 
surface water generally is 7 to 8. 


Whereas the temperature of surface water generally 
fluctuates with changes in air temperature, the temperature 
of ground water usually remains fairly constant throughout 
the year. According to Collins (1925,pp.97-104), the 
temperature of ground water, at depth from 30 to 60 feet, 
generally exceed by 2° to 3°F the mean annual temperature 
of the surrounding atmosphere. An increase of about 1°F 
may be expected for every 64 feet of additional depth 
(British Assoc. Adv. Sci., 1882, p.88). 


According to the American Water Works Association's 
Manual (1951), hardness of ground water usually exceeds the 
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hardness of surface water of the region in which both occur. 
This is apparent in analyses of surface and ground waters 
from the St. Lawrence River plain; the hardness of surface 
water ranges from 12 to 390 ppm, whereas the hardness of 
ground water ranges from 50 to 601 ppm. 
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THE EFFECT OF CHEMICAL AND PHYSICAL 
QUALITY ON THE UTILITY OF WATER RESOURCES 


The utilization of water resources depends, in part, 


upon their chemical qualities. The textile, paper and 


laundering industries require water that is soft, colorless 


and low in dissolved solids, especially low in iron and in 


manganese. Boilers that are operated above 400 psi (pounds 


per square inch) require water that has a hardness of 2 ppm 


or less (California State Water Pollution Control Board, 


1952, p.267) and a silica content of 1 ppm or less (Rainwater 
and Thatcher 1960, p.259) is very desirable. The beverage 
and the canning industries require water that does not 


affect the taste and quality of the product. Table 1 gives 


some of the quality-of-water tolerances that have been 


established for certain industries. Table 2 lists the 


chemical constituents usually found in water, their occur- 


rence, and their effects upon the water - user concerned. 


Many of these constituents were determined as a part of this 


study. 


Water is an excellent heat-exchange medium. About one- 


third of the water used by industry is used for cooling 


purposes. Electric-power plants, oil refineries, steel 
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mills and foundries are only a few of the users of water for 
cooling purposes. Both ground and surface waters are used as 
cooling water. However, chemical characteristics being equal, 
ground water is more suitable because its temperature through- 
out the year is usual
y low and constant. Unfortunately, 
ground water is often too expensive to be obtained in adequate 
amounts. For example, large electric-power plants will use 
500,000 gallons of water per minute (about 1,000 cubic feet 
per second) or more for surface condenser operations. Such 
volumes usually are more economically obtained from surface 
sources. But, the temperature of surface water usually 
approximates air temperature and is subject to seasonal 
fluctuations. Thus, at times, cooling towers are used to 
lower the temperature. 
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GENERAL FEATURES OF THE AREA STUDIED IN 
THE ST. LAWRENCE RIVER BASIN 


The northwest boundary of the St. Lawrence River basin 


in New York State, as her,e considered, fronts on the St. 


Lawrence River and extends southeast deep into the foothills 


of the Adirondack Mountains, which include the northern 


half of the county of St. Lawrence and adjoining corners of 


the counties of Jefferson and Franklin (Plate 1) . 


Physiographical1y, this region generally is one of low 


relief. Periodic glaciation has been an important factor 


in mOdifYing the region. It presents a sharp contrast to 


the mountainous region in the east. 


The bedrock of the St. Lawrence region consists of 


approximately equal areas of Precambrian crystalline rocks, 


and sandstone and carbonate rocks of Cambrian and Ordovician 


age. The Precambrian rocks have been intensely folded, 


faulted, and transformed, whereas Cambri
n and Ordovician 


rocks of the area have been gently folded. Faults have been 


found, and probably many more are concealed by the unconso1i- 


dated deposits. The Ordovician and Cambrian rocks may be 


regarded as a comparatively thin mantle of nearly horizontal 
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layers overlying the Precambrian rock (Plate 2). 


With the exception of the St. Lawrence River, which 
flows in a northeast direction, most streams within the 
province flow northwest in parallel courses. As the streams 
emerge from the floor of the valley, their flow patterns 
change before the streams flow into the St. Lawrence River. 
The courses of these streams are believed to have been 
fashioned by the periodic advances and recessions of glaciers. 


The climate of the area is characterized by cold winters 
and cool summers. The average annual temperature is about 
42°F with extremes ranging from minus 45°F to plus 100°F. 
The average annual precipitation along the northern boundary 
is about 30 inches whereas the average precipitation in the 
Adirondacks is about 40 inches. The heaviest rainfall 
occurs during the summer months. Snowfall generally ranges 
from 60 inches, at the lower altitudes, to 140 inches in the 
Tug Hill Plateau. Much of the snow remains on the ground 
until late April or early May. 


Climatic data collected by the U. S. Weather Bureau at 
stations in and near the area are summarized in tables 3 and 
4. Plate 4 shows the average annual precipitation for the 
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area. 


Because of the precipitation the average annual over- 
land runoff ranges from 14 to 130 inches (plate 3). Stream- 
flow records are summarized in table 5. 


All of the physical characteristics of the basin either 
directly or indirectly play an important role in determining 
the chemical quality of natural water. The relationship of 
some of these physical characteristics and chemical quality of 
water sources in the St. Lawrence River basin is discussed 
in the following pages. 
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Table 5. - Streamflow data, 
St. Lawrence River basin !/ 


Avera 
 e Dischar 
 
Location Years cts 
Black River 
near Boonville 1925-56 684- 
Middle Branch Moose River 
at Old Forge 1912-56 105 
Middle Branch Moose River 
near McKeever 1925-56 328 
Moose River at McKeever 1907-1.3, 1914-56 837 
Independence River 
at Donnat tsburg 1942-56 199 
Beaver River at Croghan 1930-56 576 
Deer River at Copenhagen 1929-56 223 
Black River at Watertown 1920-56 .3,926 
East Branch Oswegatchie 
River near Oswegatchie 1925-56 526 
West Branch Oswegatchie 
River near Harrisvi11e 1916-56 513 
Oswegatchie River 
near Heuve1ton 1916-56 1,699 
St. Lawrence River 
at Ogdensburg y 1860-1956 241,000 
Grass River at Pyrites 1924-56 604- 
Raquette River at 
Piercetie1d 1908-56 1,287 
Raquette River at 
Raymondville 1944-56 2,053 
St. Regis River at 
Brasher Center 1910-17, 1919-56 1,061 
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Table 5. - Streamflow data (Cont.) 
St. Lawrence River basin 11 


Avera 
 . Dischar 
 
Location Years cfa 
Salmon River 
at Chasm Falls 1925-56 229 
Chateauga,. River 
near Chateaugay 1926-56 178 
Great Chazy River 
at Perry Mills 1928-56 272 
Saranac River 
at Plattsburg 1903-30, 194.3-56 839 
West Branch Ausab1e River 
near Newman 1919-56 220 


}/ Records of discharge for water year October 1955 to Sept8ber 
1956 given in U. S. Geo1. Water-Supp1y Paper 14.37. 
EI From official records of the U. S. Lake Survey, Corps. of 
Engineers, u. S. ArD11', and the counterpart Canadian Agencies. 
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CHEMICAL AND PHYSICAL QUALITIES OF 
SURFACE WATERS IN THE ST. LAWRENCE RIVER BASIN 


St. Lawrence River at Oqdensburq, N.Y. 


The St. Lawrence River flows for 120 miles along the 


northern boundary of New York State where it forms the 


international boundary between the United States and 


Canada. Beginning at Tibbetts Point at the eastern end of 


Lake Ontario and extending for about 40 miles to Chippewa 


Point the river is dotted with more than 1,700 islands, 


the Thousand Islands. Hundreds of other islands are no 


more than tiny reefs, but others are large» Hamlets and 


beautiful estates have been located on these islands. 


From Ogdensburg, the beginning of the International Rapids 


Section, which is now part of the St. Lawrence Seaway, the 


river flows northeast and leaves the United States near 


Massena Point. It then sweeps around the island of 


Montreal, flows past Quebec, and enters the Gulf of St. 


Lawrence. Between Lake Ontario and tidewater, near 


Quebec, the river descends 246 feet. 


At Ogdensburg, the St. Lawrence River has a drainage 


area of approximately 295,000 square miles, including the 
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drainage area of the Oswegatchie River. The bedrock of this 
area consists of dolomite. In many areas, the dolomite is 
overlain by unconsolidated deposits of till, sand and gravel, 
and clay. 
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CHEMIC
 
QUALITY 


Because a large percentage of the flow 
of the St. Lawrence River at Ogdensburg 
comes from Lake Ontario, the chemical 
composition of the river at Ogdensburg 
should be similar to that of the water from Lake Ontario. 


A review of chemical quality data shows that this assumption 
is correct. For example, table 6 shows the close similarity 
of the chemical composition of the St. Lawrence River at 
Ogdensburg, and at Alexandria Bay, an extension of Lake 
Ontario. Also, the chemical composition of the St. Lawrence 
River at Ogdensburg is similar to that of Lake Ontario at 
Rochester. From table 6, it is apparent that calcium and 
bicarbonate are the predominant ions of the water, both at 
Ogdensburg and at Alexanderia Bay. 


Lake Ontario, despite the variety in the quality of 
the water entering from both the American and Canadian 
drainage basins, maintains a relatively constant composition 
throughout the year. 


The dissolved-solids content of 26 composite water 
samples taken from the St. Lawrence River during the 1956 
water year ranged from 141 to 196 ppm. The time-weighted 
average of these samples was 179 ppm (table 7). Using the 
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Table 6.-Ana1yses of miscellaneous water samples 


(Chemical constituents, dissolved solids and 
hardness in parts per million. Analyses by 
U. S. Geological Survey, United States 
Department of the Interior) 


Sample number 


Date of Collection 


Silica (Si0 2 ) 
Iron (Fe) 
Manganese (Mn) 
Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 
Bicarbonate (HC0 3 ) 
Carbonate (C0 3 ) 
Sulfate (S04) 
Chloride (Cl) 
Fluoride (F) 
Nitrate (N0 3 ) 
Dissolved-solids 
(Residue on 
evaporation at 
180°C) 
Hardness (Ca+Mg) 
Noncarbonate hardness as CaC0 3 
Specific conductance 
(micromhos at 25°C) 
pH 
Color 


Pa 12948 Y NYE546 Y NYE547 Y 
4/26/55 8/17/55 8/18/55 


1.5 
.03 
.01 
33 
6.2 
14 
1.6 
108 
o 
27 
22 
.1 
. 7 


1.7 
.10 
.00 
38 
7.9 
9.1 
1.3 
113 
o 
24 
21 
.0 
.7 


183 
108 
20 


170 
128 
35 


297 
8.1 
3 


301 
8.0 
5 


Y St. Lawrence River at Alexandria Bay, N. Y. 
11 St. Lawrence River at Ogdensburg, N. Y. 
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2.6 
.02 
.00 
36 
7.8 
9.0 
1.3 
110 
o 
24 
20 
.0 
.8 


165 
122 
32 


294 
8.1 
7 
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equation: 


Approximate dissolved solids (ppm) = 21 + (0.52 x 
specific conductance in micrornhos 
at 25°C) 


developed from the relationship of dissolved solids and 


specific conductances, estimated daily dissolved solids 


were computed (fig.l). These computations show that the 


dissolved solids in water from the St. Lawrence River 


equalled or exceeded 199 ppm only 5 percent of the time 


and 50 percent of the time the dissolved-solids content 


equalled or was less than 185 ppm (table 8) . 


Figure 2 shows fluctuations in water quality of the 


St. Lawrence River with time and discharge; specific 


conductance was used as an index of water quality. 
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Table 8 - Percent of days in which dissolved-solids content 


tabulated was equalled or exceeded in water from the 


St. Lawrence River at Ogdensburq, 1956 water year. 
Percent 
5 
O 25 50 75 95 99 


Dissolved- 
solids 
content 
(wm) 
Estimated 
composite 
dissolved 


199 197 192 185 172 130 
from frequency of specific conductance and 26 
water analyses relating specific conductance to 
solids. 


103 


Calcium plus magnesium constituted about 27 percent of 


the dissolved solids (time-weighted average adjusted by 


converting bicarbonate to carbonate equivalent). Concentra- 


tions of calcium ions ranged from 28 to 39 ppm, and those 


of magnesium ions ranged from 6.7 to 10 ppm. The time- 


weighted average concentration of each ion was 36 ppm and 


8.2 ppm respectively. 


Hardness of water is attributable principally to calcium 


and magnesium ions. In the St. Lawrence River at Ogdensburg 


hardness of water ranged from 59 to 390 ppm and equalled or 


exceeded 138 ppm 5 percent of the time (table 9) . 
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Table 9 - Percent of days in which tabulated values of 


hardness as CaC0 3 were equalled or exceeded in water 


from the st. Lawrence River at Ogdensburg, 1956 water 


year. 


5 


20 


Percent 
50 75 


95 


99 


Hardness 
as CaC0 3 
(ppm) 138 135 130 120 92 67 
Estimated from frequency of specific conductance and 
analyses relating specific conductance to hardness as 
CaC0 3 . 


Concentrations of sodium and potassium ions ranged from 


7.0 to 15 ppm and 1.2 to 2.4 ppm, respectively; the time- 


weighted average of each ion was 9.7 and 1.5 ppm, respectively. 


The bicarbonate ion was the predominate anion in the 


water from the st. Lawrence River at Ogdensburg; because of 


the relative abundance of carbonate minerals in the area. 


The bicarbonate concentration ranged from 54 to 368 ppm with 


a time-weighted average of 112 ppm. 


Concentrations of sulfate ions ranged from 21 to ,28 ppm 


and those of chloride ranged from 4.0 to 66 ppm. The time- 


weighted average concentration of each was 25 and 21 ppm. 


Undoubtedly, the gypsum and halite deposits in the Erie- 
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Ontario Plain are responsible for a large share of the 
sulfate and chloride ions in the St. Lawrence River at 
Ogdensburg. 


Fluoride and nitrate ions were present in the water 
in only minor quantities, less than 0.3 and 3.0 ppm each. 


The pH of the water generally fluctuated between 6.8 
and 7.9. Once in December 1955 and again in June 1956, the 
pH 
ropped below 6.8. In October 1955 and at several other 
times during the period from May to August 1956, the pH 
exceeded 7.9. 
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Data from the NENYIAC (New England- 
New York Inter-Agency Committee) 
report (1954) indicates that the most 
polluted section of the river between Alexandria Bay and 


POLLUTION 


Waddington was in the vicinity of Ogdensburg. This section 
was polluted by sewage and industrial wastes. Fluctuations 
in the chemical quality of the river are attributed, in 
part, to this sewage and industrial pollution. Higher 
discharges also may have been effective in reducing the 
pollution load and its effect on the chemical quality of 
the St. Lawrence River. However, after proper treatment 
the water would be suitable for some recreational and 
agricultural purposes and for public water supply. 
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WATER 
TEMPERATURE 


The average water temperature of the St. 
Lawrence River at Ogdensburg during the 
water year October 1955 to September 1956 


was 49°F. Early in October 1955, the water 
temperature began to drop steadily until it finally reached 
freezing temperature (32°F) in late December. From December 
1955 to the early part of March 1956, the water temperature 
remained near freezing. During the spring thaw in April, 
the temperature began to rise gradually then rose steadily 
throughout the late spring and summer to a maximum of 73°F 
in mid-August (fig. 3 and table 10). 
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SUMMARY 


The chemical quality of the St. Lawrence River at 
Ogdensburg, is similar to that of Lake Ontario. This is 
natural, for most of the water in the river comes from 
Lake Ontario. The dissolved-solids content of the river 
ranged from 141 to 196 ppm. Hardness of water ranged from 
59 to 390 ppm. The pH generally ranged from 6.8 to 7.9. 
The water temperature of the river fluctuated as the ambient 
air temperature varied. Sanitary quality data show that the 
most polluted section of the river between Alexandria Bay and 
Waddington was in the vicinity of Ogdensburg. However, 
specific effects of pollution upon chemical quality are not 
known. With proper chemical treatment, water from the St. 
Lawrence River at Ogdensburg can be adapted for industrial, 
agricultural, and public water-supply purposes. The type 
of treatment used will depend upon the particular use to be 
made of the water. 
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Osweqatchie River at Heuve1ton, N. Y. 


The Oswegatchie River is the outlet of Partlow Lake 
located in the Adirondacks at an altitude of about 1,750 
feet above mean sea level. The river, formerly called the 
East Branch, follows a meandering northerly course and is 
dammed at several places to form ponds and lakes. Cranberry 
Lake, with a storage capacity of 2.5 billion cubic feet, is 
the largest of these bodies of water. 


The West Branch of the Oswegatchie River rises in Buck 
Pond in the northwestern part of Herkimer County and flows 
in a northerly direction until it joins the Oswegatchie 
River near Ta1cvil1e. At the gaging station near Heuve1ton, 
the total drainage area is 973 square miles. Parts of the 
area lie in St. Lawrence, Lewis, Herkimer, and Hamilton 
counties and the northwestern slopes of the Adirondack 
Mountains. The Oswegatchie River flows into the st. 
Lawrence River at Ogdensburg. 


The bedrock in the basin consists of Cambrian sandstones 
and Precambrian crystalline rocks overlain by unconsolidated 
deposits of sand, till, and gravel. Generally, these rocks 
are only slightly soluble and contribute but small amounts 
of mineral matter to the streams. 
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Because of the relative insolubility of the 


CHEMICAL 


rocks in the area, the mineral content of 


QUALITY 


water from the Oswegatchie River is low 


(table 11). On the basis of chemical 


analyses of composite water samples, the dissolved-solids 


content was found to range from 64 to 93 ppm and to average 


73 ppm. Using the equation: 


Approximate dissolved solids(ppm) = 24 + (0.446 x 
specific conductance in micromhos at 25°C) 


developed from the relationship of dissolved solids and 


specific conductances, estimated daily dissolved solids may 


be computed (fig.4). These computations show that the 


dissolved solids equalled or exceeded 84 ppm only 5 percent 


of the time (table 12) . 


Table 12 - Percent of days in which dissolved-solids content 


tabulated was equalled or exceeded in water from the 


Osweqatchie River at Heuve1ton, 1956 water year. 
Percent 
5 10 25 50 75 95 99 


Dissolved-solids 
content (ppm) 84 81 77 73 69 63 60 
Estimated from frequency of specific conductance and 27 
analyses relating specific conductance to dissolved solids. 
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Generally, an increase in stream discharge will 
reduce the concentrations of dissolved solids. The 
Oswegatchie River for a time deviated from this pattern 
at Heuvelton (fig.5). From October 1955 to February 1956 
and again from July to September 1956, little or no 
correlation between stream discharge and dissolved-solids 
content is evident. But from March to June of 1956, an 
inverse relation existed; as discharges of the stream 
increased the dissolved-solids content decreased. 
Heuve1ton is about 100 miles downstream from Cranberry 
Lake, a storage reservoir on the Oswegatchie River having 
a total capacity of 2.53 billion cubic feet. Mixing with- 
in the reservoir probably is partially responsible for 
maintaining the uniform chemical quality of the water 
from the Oswegatchie River at Heuve1ton. 
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Concentrations of most individual mineral constituents 
in water from the Oswegatchie River remained low and uniform. 
The iron concentration however, fluctuated erratically with 
stream discharge (table 11). The iron concentration ranged 
from 0.10 to 0.56 ppm and averaged 0.32 ppm. Intermittent 
seepage of water from iron mines in the Oswegatchie River 
basin probably is the cause for the erratic fluctuations 
of the iron concentrations. 


Deposits of calcareous sandstones and sandy dolomite 
are found near Heuve1ton. Drainage from these rocks 
contributed largely to the chemical composition of the water 
of the Oswegatchie River at Heuveltoni principally calcium, 
magnesium, and bicarbonate. Although these ions constituted 
a large percentage of the dissolved solids, the average 
concentration of each ion was low (table 11). This condition 
may be due to the dilution effect produced by upstream 
discharge and inflow of Lisbon Creek and several smaller 
tributaries in the vicinity of the sampling site. 


The water frc'
 the Oswegatchie River was relatively 
soft with the hardness equalling or exceeding 52 ppm only 
5 percent of the time (table 13). 
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Table 13 - Percent of days in which tabulated values of 


hardness as CaCO s were equalled or exceeded in water from 


the Osweqatchie River at Heuve1ton, 1956 water year. 
Percent 
5 10 25 50 75 95 99 


Hardness 
as 
CaCO s 
(ppm) 52 49 46 44 40 36 33 
Estimated from frequency of specific conductance and analyses 
relating specific conductance to hardness as CaCO s . 


The sulfate concentration ranged from 10 to 26 pprn and 


averaged 16 ppm. Some of the sulfate in the water of the 


Oswegatchie River probably resulted from the oxidation of 


iron and zinc sulfides. These minerals are oxidized during 


the weathering process to give soluble sulfates, which are 


carried off by water. 


The silica concentration ranged from 1 to 8 ppm and 


averaged 5.9 ppm. Probably some of the silica in the stream 


comes from the ferromagnesian and fe1dspathic minerals that 


are found in the area. Feldspathic minerals includes those 


formed by silica in union with aluminum, together with 


either potassium, sodium or calcium, or two or more of these 


together. The ferromagnesian minerals are those formed by 


the union of silica with iron, magnesium and calcium, 
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together with some of the other basic oxides. Both fe1ds- 
pathic and ferromagnesian minerals undergo weathering and 
serve as a source of silica in natural water. 


Other dissolved mineral constituents, included sodium, 
potassium, chloride, fluoride and nitrate. The'concentrations 
of these ions constituted only a small percentage of the 
dissolved-solids content. The time-weighted average concentra- 
tion for chloride was 3.7 ppm and the concentrations of the 
other constituents was even lower. 


The pH of surface water generally ranged from 7 to 8. 
The pH of composited samples of water from the Oswegatchie 
River ranged from 6.6 to 7.6. 
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Data from the NENYIAC report shows the 
Oswegatchie River to be polluted by 
sanitary and industrial wastes at several 
points. However, it does not appear that these wastes 


POLLUTION 


affected the chemical quality significantly. The concen- 
trations of mineral constituents in water from the river 
were well within the tolerance limits established for many 
industrial processes. 
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The average water temperature of the 


WATER 


Oswegatchie River for the period of 1955- 


TEMPERATURE 


1956 was 49°F. Water temperatures 


remained above 49°F during most of October 


1955 but dropped below 49°F during the latter part of the 


month. Through November 1955, the water temperature 


gradually dropped to near the freezing point and hovered 


there from December 1955 to the early part of April 1956. 


For the remainder of the water year, temperatures fluctuated 


above the average and reached a maximum of 78°F in early 
September (fig. 6 and table 15). Table 14 shows percent 
of time when water temperatures given were equalled or 


exceeded. 


Table 14 - Percent of days in which tabulated values of water 


temperatures were equalled or exceeded in the oswegatchie 


River at Heuvelton , 1956 water y ear. 
Percent 
5 10 25 50 75 95 99 
Temperature 
( OF ) 75 74 68 49 36 34 33 
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SUMMARY 


The 
gatchie River drains an area that consists 
of Cambrian sandstone and Precambrian crystalline rocks 
overlain by unconsolidated deposits of sand and gravel. 
Because of the low solUbility of these deposits, only 
moderate quantities of mineral matter are dissolved. This 
condition is reflected in the chemical quality of the 
Oswegatchie River by low concentrations of dissolved solids 
and very low hardness. The chemical constituents of the 
river water consists principally of silica, calcium, 
magnesium, sodium, bicarbonate and sulfate and lesser 
quantities of other constituents. The concentration of 
these constituents, with the exception of iron, usually 
remained low and uniform. Iron concentrations fluctuated 
and frequently exceeded the limits recommended for some 
industrial uses. However, on the basis of the overall 
chemical quality of the water from the Oswegatchie River, 
during the water year of October 1, 1955 to September 30, 
1956, is satisfactory for most industrial, agricultural, 
and public water-supply purposes. 
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Black River at Watertown, N. Y. 


The Black River rises in North Lake near the boundary 
of Hamilton and Herkimer Counties and flows about 15 miles 
southwest until it reaches Forestport Reservoir (Plate 1) . 
In the Forestport area, the river changes its course and 
flows in a northwest direction for about 73 miles to 
Deferiet. From Deferiet, the river flows 24 miles west 
to Dexter where it enters Black River Bay, an extension of 
Lake Ontario. Several major tributaries flow into the 
Black River along its course. The Black River drains an 
area of 1,876 square miles at the stream-gaging station 
at Watertown. 


The sampling site on the Black River was located at 
a dam at the Watertown Municipal power plant about 1.6 
miles upstream from U. S. Geological Survey stream-gaging 
station. 


From Defe'riet to the mouth of Little Black Creek, the 
Black River follows the contact between the precambrian 
metamorphic rocks of the Central Adirondacks and the 
Trenton limestone of the Middle Ordovician age. In general, 
that portion of the basin draining the southwestern slope 
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of the Adirondack Plateau is underlain by precambrian rocks. 
To the west, the basin is underlain by Trenton limestone and 
by shales and schists of Ordovician age. 
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An appraisal of the chemical quality data 


CHEMICAL 


indicates that the geologic formations of the 


QUALITY 


area contribute only a moderate amount of 


mineral matter to the river. The range of 


dissolved solids was from 48 to 94 ppm with a time-weighted 


average of 73 ppm (table 16). Concentrations of dissolved 


solids from the Black River equalled or exceeded 92 ppm 


only 5 percent of the time (table 17). These low concentra- 


tions of dissolved solids are an indication of good chemical 


quality. 


Table 17 - Percent of days in which dissolved-solids content 


tabulated was equalled or exceeded in water from the 


Black River at watertown, 1956 water year. 
Percent 
5 10 25 50 75 95 99 


Dissolved- 
solids 
content 
(ppm) 92 87 
Estimated from frequency 
composite water analyses 
dissolved solids. 


80 73 65 57 52 
of specific conductance and 28 
relating specific conductance to 


Figure 7 shows that for a large part of the water year 


there was an inverse relationship between concentrations of 


dissolved solids (computed from specific conductances) and 


daily-mean discharges. As the discharge of the Black River 
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increased, concentrations of dissolved solids decreased. 
However, during the period of January to March 1956, little 
or no correlation existed between stream discharge and 
concentrations of dissolved solids on several occasions. 


Throughout the period, with the exception of iron, 
the concentrations of dissolved solids did not deviate 
extensively from the time-weighted averages. 


It is interesting to note that, although the Black 
River flows through limestone areas, the concentrations of 
calcium only ranged from 8 to 18 ppm, and the time-weighted 
average of calcium was 13 ppm. Moreover, magnesium ion 
concentration ranged from 0.9 to 3.5 ppm, and the time- 
weighted average of magnesium was 2.0 ppm. 


It is possible that calcium and magnesium ion 
concentrations were kept continously low by the high over- 
land runoff from the crystalline rock of the Adirondack 
areas and by inflow from streams from these areas. 


Hardness of water from the Black River was very low. 
The hardness of water from the river equalled or exceeded 
52 ppm only 5 percent of the time (table 18). 


59 



Table 18 - Percent of days in which tabulated values of 


hardness as CaC0 3 were equalled or exceeded in water 


from the Black River at watertown, 1956 water year. 
Percent 
5 10 25 50 75 95 99 


Hardness 
as CaC0 3 
(ppm) 52 49 44 40 35 29 25 
Estimated from frequency of specific conductance and 28 
composite analyses relating specific conductance to 
hardness as CaC0 3 . 


Bicarbonate and sulfate ion concentrations ranged from 


12 to 50 ppm and 9.1 to 21 ppm respectively; the time- 


weighted average of each ion was 33 and 14 ppm, respectively. 


The average concentration of other constituents - 


sodium, potassium, chloride, fluoride and nitrate was less 


than 2.9 ppm (table 16) . 


The pH of water generally ranged from 6.2 to 7.5. 


However, several times the pH was as low as 6.1 and, also, 


as high as 8.0. The specific cause for these departures 


from the usual range is not known, but pollution is 


suspected. 
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According to the report entitled, liThe 
Black River Drainage Basin," by the 
Water pollution Control Board of the 
New York State Department of Health, the sanitary 


POLLUTION 


quality along various points of the Black River was 
affected by industrial and municipal pollution. Never- 
theless, the city of Watertown and several villages in the 
upper Black River basin use water from the river for 
domestic and industrial purposes. Treatment of the water 
from the Black River before distribution includes pre- 
chlorination, coagulation, sedimentation, filtration, 
aeration, and postchlorination. 


The effect of the pollution on the chemical quality 
of the Black River is unknown. 
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The maximum water temperature of the 


WATER 


Black River at Watertown for the water 


TEMPERATURE 


year of 1955-56 was 75°F. The minimum 


water temperature for this period at the 


same location was 34°F (fig.8). Table 19 shows the 


Table 19 - Percent of days in which tabulated values of water 


temperatures were equalled or exceeded in the Black River 


at Watertown, 1956 water year. 


5 


10 


25 


Percent 
50 75 


95 


99 


Temperature 
( OF) 


75 


74 


68 


50 


38 


36 


35 


percent of time water temperature given was equalled or 


exceeded. Additional water temperatures are given in table 


20. 
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SUMMARY 


On the basis of dissolved solids, the chemical quality 
of water from the Black River during the 1956 water year 
is generally satisfactory for industrial, agricultural, and 
public water-supply purposes. Although this report contains 
little chemical quality data on the tributaries of the 
Black River, the data available indicate that the chemical 
quality is good. The dissolved solids and hardness of 
water values of these streams were moderately low. The 
chemical quality of the river at watertown and upstream 
from this point are about the same. 
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Grass River at Pyrites, N. Y. 


The Grass River is formed by the confluence of the 
South and Middle Branches, about 2 miles north of Degrasse 
in St. Lawrence County. The South Branch rises on the 
slopes of Long Tom Mountain in the southeastern part of 
the county, at an altitude of about 1,500 feet, and is the 
outlet for Lake Massawepie. It then flows northwest 
through Qass River Flow, a low-lying piece of watery-land, 
to join the Middle Branch. The Middle Branch rises on the 
slopes of Buckhorn Ridge, approximately 9 miles northwest 
of Cranberry Lake. The North Branch, flowing from the 
east, joins the stream about 4 miles northwest of the 
junction of the South and Middle Branches. Grass River then 
flows generally north from Canton to Chase Mills. At Chase 
Mills, the river veers east through Massena, and finally 
empties into the St. Lawrence River at a point opposite 
Cornwall, Ontario. The principal tributaries of the Grass 
River are Little River and Harrison Creek (Plate 1). At 
the stream-gaging station at Pyrites, the Grass River has 
a drainage area of 335 square miles. 


The three branches of the Grass River, including much 
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of the main stream itself, flow through areas that contain 
large masses of Precambrian crystalline rocks. A few miles 
north of Canton, the Grass River leaves these areas and 
flows through a narrow corridor of Cambrian sandstones. 
From Madrid and to the point where the Grass River enters 
the St. Lawrence River, the rocks consist of Ordovician 
limestones (Plate 2). 
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The range of dissolved solids of the Grass 


CHEMICAL 


River at Pyrites was from 42 to 67 ppm with 


QUALITY 


a time-weighted average of 54 ppm (table 21) . 


The river had an estimated concentration of 


dissolved solids which equalled or exceeded 63 ppm only 5 


percent of the time (table 22) at pyrites. 


Table 22 - Percent of days in which dissolved-solids content 


tabulated was equalled or exceeded in water from the 


Grass River at Pyrites, 1956 water year. 
Percent 
5 10 25 50 75 


95 


99 


Disso1ved- 
solids 
content 
(ppm) 63 61 57 54 48 40 36 
Estimated from frequency of specific conductance and 30 
analyses relating specific conductance to dissolved solids. 


Figure 9 shows the fluctuation in water quality (using 


specific conductance as an index) of the Grass River at 


Pyrites with time and discharge. 


Chemical composition of water from the Grass River at 


Pyrites remained fairly constant during the water year; 


principally calcium and magnesium ion concentrations 


comprised approximately 21 percent of the dissolved solids 
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(time-weighted average adjusted by converting bicarbonate 


to its carbonate equivalent). The concentrations of calcium 


ions ranged from 4.0 to 8.1 ppm and those of magnesium 


ranged from 1.6 to 3.7 ppm. The time-weighted average 


concentration of calcium was 6.8 ppm and that of magnesium 


was 2.5 ppm. 


Hardness of water from the Grass River ranged from 17 


to 61 ppm. Hardness of water equalled or exceeded 36 ppm 


only 5 percent of the time (table 23). 


Table 23 - Percent of days in which tabulated values of 


hardness as CaCO s were equalled or exceeded in water 
from the Grass River at Py rites , 1956 water y ear. 
Percent 
5 10 25 50 75 95 99 


Hardness 
as CaCO s 
(W
 
Estimated 
composite 
as CaCO s . 


36 34 31 26 22 17 13 
from frequency of specific conductance and 36 
analyses relating specific conductance to hardness 


Probably most of the iron that is in solution in water 


from the Grass River is dissolved from iron-mineral deposits 


in the vicinities of Hermon and Pyrites. Iron concentrations 


ranged from 0.04 to 0.68 ppm with a time-weighted average 


of 0.33 ppm (table 21). They were highest during the low- 
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SUMMARY 


The Grass River, formed by three branches rising 
in the lakes of the Adirondack Mountains, flows through 
large areas of Precambrian crystalline rock. The main 
stream then leaves the crystalline rock area, a few 
miles north of Canton, and flows through a narrow 
corridor of Cambrian sandstone. From Madrid and to the 
point where the Grass River enters the St. Lawrence River, 
the rocks consist of Ordovician limestones. 


The mineral matter in the Grass River drainage area 
above and at Pyrites is of low solubility, and this results 
in relatively low ranges in values for dissolved solids and 
hardness of water. Although there are iron bearing minerals 
in the vicinities of Hermon and Pyrites, the concentrations 
of iron in solution are moderately low, ranging from 0.04 
to 0.68 ppm. The low degree of pollution at and down- 
stream from Pyrites appears to have exerted little or no 
influence upon the dissolved solids of the stream. Concen- 
trations of solutes fluctuated moderately with streamflow. 
On the basis of the above chemical quality information, the 
water from the Grass River at Pyrites is good and can be 
utilized as an industrial, agricultural and public water 
supply. 
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Some information on the chemical quality of water 
from the river downstream from Pyrites is included also 
in this report. Additional information is being obtained 
during the current study and will be included in a 
subsequent report. 
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CHEMICAL QUALITY OF SURFACE WATER AT MISCELLANEOUS 
SAMPLING SITES IN THE ST. LAWRENCE RIVER BASIN 


Other streams of the St. Lawrence River basin, in 


addition to the ones discussed previously, were selected 


for study. These streams are segregated in this report 


according to the principal river basins and are arranged 


in downstream order (Plate 1). Chemical quality of the 


water samples collected from the selected locations is 


represented by analyses shown in table 25. 


A comparison of hardness-of-water ratios of the low - 


and high - flow periods, at differen
 locations, reveals 


the variability of hardness of water throughout the Black 


River basin. Ratios at a few locations follow: 


Ratio of hardness of water at 
low and high flow 


Black River at Greig, New York 1.9 
Black River at .castorland, New York 1.0 
Black River at Watertown, New York 1.2 
Deer River at Copenhagen, New York 2.4 


During the same seasonal period, the hardness-of-water 


ratio for the Black River at Watertown was comparable to 


that at Castor land. The higher ratios at Greig and 


Copenhagen may indicate that inflow of mineralized ground 
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water was greater in this section of the drainage basin 
than at Watertown. 


An appraisal of available chemical-quality data 
indicates that the Oswegatchie River is of go
d chemical 
quality. The dissolved-solids content of the stream was 
very low. During the low-flow period, the dissolved-solids 
content of the Oswegatchie River was estimated from specific 
conductance to have been 81 ppm at Heuvelton, 66 ppm near 
Heuvelton and 47 ppm near Oswegatchie. Also, at low flow, 
the hardness of water was 19 ppm just above the confluence 
of the river with its major tributaries, 32 ppm near 
Heuvelton, and about 50 ppm at Heuvelton. 


The bedrock at Oswegatchie, N.Y., consists of hornblende 
granite gneiss, whereas that at Heuvelton is composed 
principally of calcareous sandstone and sandy dolomite. The 
bedrock geology helps to e
ain the differences in the 
hardness of water and concentrations of dissolved solids in 
water at these locations. 


Chemical analyses of high - and low - flow samples of 
water from the Grass River at Pyrites and Massena showed 
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that the river was of good chemical quality. The dissolved- 
solids content of the river at both locations was low. Low- 
flow samples at Pyrites and Massena had dissolved-solids 
content of 52 (computed from specific conductance) and 69 
ppm and hardness of water values of 27 and 50 ppm (table 25). 
The difference in hardness of water from the Grass River at 
Pyrites and at Massena is due to the geology of the drainage 
areas. At Pyrites, the drainage is from a crystalline rock 
area, whereas at Massena the drainage is principally from 
limestone. 


The chemical composition of the st. Lawrence River near 
Alexandria Bay and at Odgensburg and Massena was similar 
during low - and high - flow periods (table 25). 


Other major rivers, including the Raquette, st. Regis, 
Salmon, Chateaugay, and Great Chazy in this area of the 
St. Lawrence, are also of good chemical quality. The 
dissolved-solids content of these streams is generally low, 
and the water is soft. However, more chemical quality data 
are needed to determine the changes in chemical quality as 
these streams pass from one geologic environment into 
another. Work to obtain these data is currently underway 
and will be discussed in a subsequent report. 
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CHEMICAL QUALITY OF GROUND WATER IN THE 
ST. LAWRENCE RIVER BASIN 


A few chemical analyses were made of ground waters in 


st. Lawrence, Jefferson, and Franklin Counties. The data 


represent only the chemical quality of ground water already 


in use and merely indicate the chemical quality that may 


be expected in ground water from other sources in the same 


areas. For example, these data show that the hardness of 


ground water of the area may vary considerably. Water from 


limestone and dolomite deposits generally has higher hard- 


ness of water and higher dissolved-solids values than water 


from the sandstones and some other geologic formations 


(table 26 and 27). The chemical and physical qualities of 


the water vary from one well to another at some locations 


within the same rock area. Localized differences in 


mineral composition and in location with respect to recharge 


and discharge areas are believed to be responsible for 


these differences in quality. 


Water from many wells in the basin contains varying 


amounts of hydrogen sulfide gas. The presence of the gas 


in these' water probably is due to the reduction of sulfates 


in the presence of anaerobic bacteria. 
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Table 27.-Well data 
Type 
ot Depth Diameter Yield 
11 Well (tt. ) (in.) Water Bearing Material gpn Location and Owner Use RlIIIBl'u 
-------- ------------------ ---- 
I DrUled 100 8 Dolomite M.J. Fisher '" Son Farm 
near Madrid, N.Y. (FN:ST7) Domestic" Stock 
2 Drilled 300 Dolomite and Till 50 R.L. Squires, Milk House ot Domestic Hole is cut in caeing allow1ng 
",,11 Homestead Dairies on route water from dug 11811 and drilled 
in 56, 2i miles S. W. of ",,11 to 1II1x. 
Dug Weli Massena, N.Y. (FN:ST 2) 
3 DrUled 75 Dolomite Village of Massen& at Mineral Springs 
Manena, N.Y. (FN:ST 4) 
4 DrUled 210 8 Dolomite Village of Waddington at Public Supply 
Waddington, N.Y. 
Drilled 316 7-8 Dolomite 400 Township at Norfolk, N.Y. Public Supply 
(FN:ST 5) 
Drilled 30 Dolomite St. Lawrence Paper Co. at Supplies mill and 
Norfolk, N.Y. homes 
Drilled 1'73 Dolomite K. Ashley at Chase Mills, Domestic 
N.Y. 
8 Drilled 97 Dolomite City of Ogdensburg at Domestic 
:lfunicipa1 Airport on Route 
87, i mi. S.E. of Ogdensburg, 
N.Y. 
9 Drilled 203 8 Limestone (1) DeKa1b Creamery Inc. at Domestic and 
DeKalb Jet., N.Y. Industrial 
10 Drilled 6J.2 Limestone Borden Co. at Gouverneur, Domestic 
N.Y. 
11 Drilled 503 7.5 Sandstone Raquette River Paper Co., Drinking, Industrial 
at Un1onville, 2 mi. E. of and Cooling 
potsdam, N. Y. 
12 2 DrUled 285 Sandstone (1) 300- Village of NorIIOod, N.Y. Public Supply Two dr1lled ""lla teed. together 
Wella 295 325 (FN: 14 and 15) 
13 Drilled 105 8 Probably calcareous Western Condensing Co., Industria.!. 
sandstone Heuvelton, N.Y. 
14 Drilled 200 Sandstone or granite 350 Village of Heuvelton at Public Supply 
Heuvelton, N.Y. (FN:ST 13) 
15 Drilled 420 8 Sandstone or granite (1) Potsdam Creameries, Inc. at 
Potsdam, N.Y. (FN:ST 16) 
16 Dug Sand State Conservation Dept. at Domestic Ground water observation ",,11 
Brasher Falls, N.Y. (FN:ST 40) 16 1 in sand 
17 Drilled 58 Rock formation 20 L. Wilbur (Marble Inn) on Domestic 
Route U.S. Ill, 0.2 mi. S.W. 
of Gouverneur, N.Y. (FN:ST 27) 
18 Drilled 153 4 Potadam sandstone '" shale 200 Ogdensburg Creamery, 30 Main Industrial and. 
St., Ogdensburg, N.Y. (FN:ST 8) Dr1nldng 
19 Drilled 202 Bedrock undefined 66 At Canton, N.Y. leased b7 Drinking, Cooling 
Queensboro Farm Products Inc., and. Washing 
Long Island City, II.Y. 
20 DrUled 151 Bedrock undefined Sheffield Fal'lllll Co., Canton Industrial 
N.Y. (FN:ST 20) 
21 nowing 25 Ford '" Watson LUllber Co., at Domestic 
Colton, II.Y. 
22 Springs (1) Village of Hermon, N.Y. Public Supp1y 
23 Drilled 148 8 260 Sheffield Fal'lllll Co. ot N.Y. Cooling, Washing, 
City, Lisbon, N.Y. Boiling '" Milk Plant 
24 GW Obser. 28 36 Glacial outwash (sand Leland Blevens at Hermon, U.S.G.S. Gro1md. Water 
Well '" gravel) N.Y. (FN-5T 392) Observation Well 
25 Drilled 225 Bedrock undetined 
:::
::n
::y
 
;/
oS Air Condition 
26 Drilled 475 8 Crowley Milk Co. Industrial 
LaFargeville, II.Y. 
27 DrUled 200 8 yillage of Dexter, N.Y. Public Supply 
28 Drilled 253 8 Dairy Mens League, 100 Park Washing and. 
Avenue, N.Y., N.Y. at Boiler 
ChaWllOnt, N. Y . 
29 Drilled 220 8 Rock forutioll. Kratt Food Co., 3 mi. north Domestic and. 
of Theresa, N.Y. Washing 
30 Drilled Northern Milk Corp. Cleaning '" Washing 
AdmIa, N.Y. 
31 Drilled ItOO Bedrock undet1l1ed Sheffield Fal'lllll at Malone, Cooling IIi1k and. ice 
II.Y. 
11 lluIIIbera reter to position in Table 26 - Analyses of water tram vella in the St. Lawrence River basin. 
8'8 



On the basis of available chemical-quality data, the 
ground water from these sources appearsto be suitable for 
most purposes if excessive hardness of water and concen- 
trations of iron and manganese are controlled. 


Plate 2 gives the approximate locations of the wells 
that were investigated. 
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CONCLUSION 


WATER, QUALITY 
AND UTILITY 


Generally, the chemical quality of 
surface water in the Lake Ontario 
and St. Lawrence Plains is as good 
or better than that of surface water 
in other areas throughout the state. The dissolved-solids 


content is as low as 28 ppm and the hardness of water is 
as low as 12 ppm in the surface water from some areas. 
Many of the streams have varying amounts of domestic and 
industrial wastes, but the direct contribution to the 
mineral content of the water is not known. 


Because only a few chemical analyses were made of 
ground water in the area, a comprehensive appraisal of 
ground-water chemical quality is not possible at this 
time. The chemical quality data presented in this report 
represents only the chemical quality of some ground waters 
already in use and merely indicate what may be expected 
in the same areas. 
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GLOSSARY 


Anion . A negatively charged ion. 
Cambrian . A geologic period, which began, about 510 million 
years ago. It lasted about 80 million years. Rocks 
formed within this period are known as Cambrian rocks. 
Cation . A postively charged ion. 
Color . A visual effect due to material in solution and not 
due to turbidity or suspended matter. 
Composite sample . A mixture of two or more water samples 
collected at different times (usually daily) at the 
same location. 
Cubic foot per second (cfs) . The rate of discharge of a 
stream whose channel is one square foot in cross- 
sectional area and whose average velocity is one foot 
per second. 
Dissolved solids . Res"idue from a clear sample of water after 
evaporation and drying of residue for one hour at 180°C. 
Hardness . Generally considered as the property of water 
attributable to the presence of alkaline earth metals of 
which calcium and magnesium are the principle ones. Hardness 
is expressed in terms of the calcium carbonate equivalent 
of the carbonate and bicarbonate content of water. The 
hardness in excess of this amount is called noncarbonate 
hardness. 
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GLOSSARY (Cont) 


Ion . An electrically charged particle, atom, molecule,. or 
radical in which the charge is. due to the gain or loss of 
one or more electrons"and is accordingly, negative or 
positive in electrical sign! an
 
qua1 in magnitude to 
the number of electron
 gained or lost. 
Ordovician . A geologi
 period following the Cambrian period. 
Rocks formed within this period are known as Ordovician 
rocks. 
Oxyqen consumed . A measure of the minimum amount of oxidizable 
material present in water. 
Parts per million (ppm ). Equivalent to one milligram of solute 
in 1 kilogram of solution. 

 The negative logarithm of the hydrogen-ion concentration. 
Water having a pH value of 7 is considered neutral being 
neither acid nor alkaline. Values higher than 7 indicate 
increasing alkalinity and values less than pH 7 denote 
increasing acidity. 
Precambrian . All geologic time existing before the Cambrian 
period. Rocks formed during this -time are known as 
Precambrian rocks. 
Runoff . The precipitation that appears in surface streams. 
This term also refers to the quantity of water that is 
dischargedfrom a basin as surface water. The amount 
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GLOSSARY (Cont) 


of surface runoff varies seasonally. 
Specific conductance . The reciprocal of specific resistance. 
Specific conductance indicates the ability of water to 
conduct an electric current and is expressed as micromhos 
at 25°C. This property is related to the quantity and 
kind of dissolved mineral matter in solution and, within 
rather wide limits, is an approximate measure thereof. 
Station . A suitable location on a stream where representative 
water samples are collected daily or less frequently. 
Stream-discharge relation . The relation between gage height 
and the amount of water flowing in a channel, expressed 
as volume per unit of time. 
Time-weiqhted average . An average computed by multiplying 
each concentration shown in the table by the time period 
it represents, adding the products of all values included 
in the average and dividing by the total time period. 
Turbidity . The optical property of a suspension with 
reference to the extent to which the penetration of light 
is in
ibited by the presence of insoluble material. 
Water year . The 12-month period beginning October 1 of a 
year and ending September 30 of the following year. 
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